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THE LINK BETWEEN ROTATION CURVE TYPE AND SPIRAL ARM 

STRUCTURE IN DISK GALAXIES 

M. S. Seigar 1 , P. A. James 2 , I. Puerari 3 , D. L. Block 4 


A new classification scheme for spiral galax- 
ies (Block & Puerari 1999) has been devel- 
oped which classifies galaxies on the basis of 
their near-IR arm morphology. This 'dust- 
penetrated class' predicts a correlation be- 
tween spiral arm pitch angle and rotation 
curve type (or shear rate A/u>, where A is 
the first Oort constant and uj is rotational ve- 
locity - Block et al. 1999; Fuchs 2000). If 
such a correlation exists, it would provide a 
physical basis for this classification scheme. 
The Hubble classification breaks down in the 
near-IR, where it has been shown that neither 
pitch angle or K band bulge-to-disk ratio cor- 
relate well with Hubble type (Seigar &: James 
1998a, b; de Jong 1996). We have therefore 
investigated the properties of arm morphol- 
ogy in images of spiral galaxies (e.g. pitch 
angle) and dynamical properties from their 
rotation curves (e.g. shear rate) in order to 
determine if there is a physical basis for the 
dust penetrated class. 

We have observed 8 galaxies at UKIRT with the 
imaging camera, UFTI, in the K band to a depth of 
21.5 magnitudes/arcsec 2 , S/N=3 from August 1st - 
4th, 2001. The sample was selected from Mathewson 
et al. (1992). They all have measured Ha rotation 
curves, major axis, a < 1.5 arcmin, ratio of major- 
to-minor axes, a/b < 3.0 and declination, S > —25°. 

The galaxies were deprojected to a face-on orien- 
tation and pitch angles were measured using a FFT 
technique (Schroder et al. 1994). The shear rate is 
measured from the rotation curves using equation 1. 

- = -(V--) (1) 

Figure 1 shows a correlation between rotation 
curve type and pitch angle. Figure 2 shows a cor- 
relation between shear rate and pitch angle. How- 
ever, these correlations are only 94% significant and 
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Fig. 1. Rotation curve type (l=declining, 2=flat, 3=in- 
creasing) versus spiral arm pitch angle. 
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Fig. 2. Shear rate {A/ui) versus spiral arm pitch angle. 

the errors are ^20%. Nevertheless, these are ex- 
tremely promising initial results, and we now have 
more data, going even deeper, which should enable 
us to strengthen our conclusions. 
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